Phosphorylation of PTEN and Akt in astrocytes of the rat hippocampus following transient forebrain ischemia.
To ascertain whether the PTEN (phosphatase and tensin homolog deleted on chromosome 10)/Akt signaling pathway is activated during ischemic brain injury, we investigated the expression and phosphorylation of PTEN and Akt by immunohistochemistry in the rat hippocampus after transient forebrain ischemia. Weak immunoreactivity for PTEN and its phosphorylated form (p-PTEN) was constitutively expressed in hippocampal neurons and astrocytes of the control rats, but their upregulation was detected mainly in reactive astrocytes in the ischemic hippocampus. Increased immunoreactivity for PTEN and p-PTEN occurred specifically in astrocytes by day 1 and was sustained for more than 2 weeks. The spatiotemporal activation of Akt in the ischemic hippocampus mirrored that of p-PTEN expression. Post-ischemic activation of Akt, revealed by phosphorylated Akt (p-Akt) immunoreactivity, was first detected at day 1 and was maintained for at least 2 weeks. Double-labeling experiments revealed that the cells expressing PTEN, p-PTEN, or p-Akt were reactive astrocytes expressing glial fibrillary acidic protein. These results demonstrate the increased phosphorylation of PTEN and Akt in reactive astrocytes of the post-ischemic hippocampus, suggesting that the PTEN/Akt pathway is involved in the astroglial reaction in the rat hippocampus after transient forebrain ischemia.